Abstract. UV emitting luminescent materials are of strong interest for UV emitting fluorescent lamps driven by a Hg low-pressure or a by Xe excimer discharge. Pr 3+ doped host lattices exhibit efficient UV emission upon deep UV excitation, if the site of the host lattice, where Pr 3+ is located, is suitable for this purpose. This work deals with Pr3+ activated VUV ceramic luminophores, i.e. materials, which show efficient luminescence upon 160 nm excitation. As host lattices for the potentially UV emitting Pr3+ ion aluminates and silicates have been studied. All samples were prepared by conventional mix and fire synthesis techniques with metal oxides as starting materials. Firstly, powder samples were annealed between 1000 and 1700 °C and secondly, ceramic samples were repeatedly thermally treated at similar temperatures after pressing. It is demonstrated that translucent ceramics show mainly UV luminescence upon deep UV excitation, while excitation by a blue 450 nm LED results in green to red luminescence with a similar decay time as observed for single crystals.
Introduction
Rare-earth ion activated compounds found many application areas, e.g. as scintillators, as LASER crystals, and as visible or UV emitting luminescent powders for fluorescent lamps. Most commonly applied activator ions for UV emitting phosphors are Pr 3+ , Ce 3+ , Gd 3+ , Bi
3+
, and Pb 2+ , whereby the last two ions are not suitable for the replacement of Y 3+ in yttrium comprising host lattices due to their large size.
Pr 3+ activated luminescent materials show either UV, visible, or NIR emission. This is a sensitive function of the crystal field strength and covalent character of the environment of the host lattice site, where at Pr 3+ is located [1, 2] . If Pr 3+ is doped into a host lattice that exerts a weak crystal field and low covalent character around the activator position, e.g. in YF 3 
Experimental Section
Sample preparation. All samples were prepared by conventional mix and fire synthesis techniques. The oxide starting materials, i.e. Y2O3 (Philips), Al2O3 (Degussa), H3BO3 (Chempur), and Pr6O11 (Merck) were thoroughly mixed in an agate mortar. H3PO4 was used as a P2O5 source for the phosphates and TEOS as a SiO2 source for the silicates. Firstly, powder samples were annealed between 1000 and 1700°C and secondly, ceramic samples (with NH 4 Cl flux) were repeatedly thermally treated at similar temperatures after pressing.
The analysis of the thermodynamic data of the Pr 3+ /Pr 4+ couple showed that the trivalent state is stable above 1340 °C [6] . The stabilization of trivalent Pr 3+ at lower temperatures requires a reduction of the Oxygen partial pressure, e.g. by application of CO.
To obtain single phase garnet Y 3 Al 5 O 12 the first sintering step was performed at 1000 °C for 6 h and the second one at 1700°C for 6 h both in a CO atmosphere.
YBO 3 can be obtained by annealing at 1000 °C and 1250 °C in a CO atmosphere, whereby this results in the formation of the high temperature (HT) phase, since the HT/LT phase transition takes place at 986.9 °C [5] .
Preparation of single phase YPO 4 :Pr was successful by a first sintering step at 1000 °C and a second one at 1200 °C in a CO atmosphere. Silicates of the rare earth ions are polymorph, and thus the formation of materials free of further polymorph phases is rather difficult. Y 2 Si 2 O 7 exist in five different phase, which are assigned as α-, ß-, γ-, δ-and Y-form, whereby β-Y 2 Si 2 O 7 is the most interesting one for luminescent materials according to Diaz et al. [7] . The ß-phase of Y 2 Si 2 O 7 can be made at a temperature of 1350 °C, whereby traces of other polymorph phases were also present, in particular at higher Pr 3+ concentrations. To produce ceramics, the obtained powder was blended with a flux (NH 4 Cl) and further additives (polyethylene glycol, poly acrylic acid, ethyl cellulose), pressed to tablets by an uniaxial press at a pressure of about 300 MPa and the tablets were sintered at 1000 -1700 °C, whereby the last thermal treatment was done in air or in a CO atmosphere.
Sample Characterization. Phase purity and crystallinity of all samples were investigated by recording XRD patterns. Most of the samples, except the silicates, were of single phase.
Emission spectra were recorded under 160 nm excitation by using a spectrometer set-up comprising a Deuterium lamp, a vacuum monochromator, a N 2 flushed sample chamber, an emission monochromator and a photomultiplier tube (PMT) mounted in a Peltier cooled housing. Diffuse reflection spectra were recorded between 230 and 800 nm by using a BaSO 4 coated integrating sphere. 
Results and Discussion
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